Abstract
Introduction
Sukuk and conventional bond securities have some similarities that probably prompted practitioners, mass media journalists,even some academics to consider sukukas being similar to conventional bonds. The only difference pointed out is that regulations consistent with Islamic principles of financial trading apply to sukuk bonds. However, there exist some fundamental differences between these two financial instruments so such a characterization is misleading. These differences lie mainly in the very underlying nature or purpose of funding as well as the way sukuk bonds are structured. However, both sukuk and conventional bond securities are traded in secondary markets with the same trading mechanism, so the differences could not be coming from the trading differences. Sukuk securities are priced in the market, presumably by experts in the market, as is also the case of conventional bills and bonds.
This study aims to investigate this matter empirically. We do it by analyzing the yields of look-alike securities from both types. Whether securities issued by same issuer (i.e. same risk class) for the same period of time (i.e. same duration or maturity) as Islamic and conventional bonds traded in the same market provide similar yields to maturity. If the result is contrary to this expectation, then the conclusion should be that the two are different securities.
Furthermore, since issuance of some types of sukuk securities, especially in large amounts, may affect balance-sheet of the issuer (e.g. case of ijarah sukuk), the risk structure of the issuer might be affected. In other words, by issuing sukuk (particularly asset-backed sukuk such as ijarah), ownership of some certain parts of the assets of the issuing entity is transferred to the intermediating entity (i.e. Special Purpose Vehicle, or SPV) which is owned by the sukuk-holders. Moreover, the profit stream of a sukuk-issuing firm is not dedicated to the equity-holders anymore. Some portion of this profit is distributed among the sukuk-holders. Thus, to capture the impact of issuance of sukuk on risk structure of the firm, a second objective of this chapter is to report our findings on the impact of the issuance of sukuk on the risk structure of the firm.
The rest of the study is organized as follows. Section 2 is a description of the data set to be used and the methodology applied. Since the literature on sukuk securities does not cover this issue at all, we chose not to describe the relevant literature. The findings are presented in Section 3 followed by concluding remarks in Section 4.
Method and Data
Conventional theory suggests that bonds are priced as per the bond valuation theory (Williams, 1938) , which suggests the theoretical value of cash flows to bondholders to be the present value of the stream of payments discounted at current cost of borrowing (yield to maturity) as in:
Where, P is the market price of a bond, C is the amount of pre-fixed periodic coupon payments; M is the amount of maturity payment (i.e. the face value of a bond certificate); r is the discount rate (i.e. market required yield at the time of pricing), and N is the issue tenure (i.e. number of payments).
Yield-To-Maturity (YTM) is the internal rate of return earned by a bondholder who buys a bond certificate today, at market price, and hold it until the maturity, entitling the bondholder to all coupon payments as well as maturity payment (Ariff, Cheng, and Neoh, 2009; Bodie, Ariff, and Rosa, 2007; Cox, Ingersoll, and Ross, 1985) .
In order to investigate the possible existence of a difference between yields to maturity (YTM) of sukuk securities and that of conventional bonds for the same duration and same issuer, a paired-sampled t-test is conducted. This test was performed on various types of issuers Including sovereign (Government of Malaysia, andCentral Bank of Malaysia), quasi-sovereign (Cagamas Bhd , Khazanah Nasional Bhd ), Financial institutions (AAA Rated), and Corporate (Corporate Guaranteed AAA, and Corporate AAA) for various maturities ranging from 3 month to 20 years.
Second objective is to examine the impact of sukuk issuance on the market's perceived risk of the firm (i.e. beta). In order to capture this effect, beta is calculated as:
Where r i is the return on the equity and rm is the return of the market. Beta is calculated for pre and post-issuance periods.
In order to test this objective, only ijarahsukuk issues have been included in the sample. The rational for this filtering is based on the Shariah principle that ijarah sukuk contract requires the issuer to transfer the ownership of an asset to the SPV. In other words, by issuing ijarah sukuk, the balance-sheet of the issuer will be affected, so asper standard finance theories, the beta of the firm must change due to capital structure change.
YTM data for first working day of each month for the period of August 2005 to January 2011 were collected from Bond Stream Database.
Data on daily prices and market index (Kuala Lumpur Composite Index, KLCI) are obtained from Data Stream. The statistical tests were done using Excel, SPSS and Eviews software: this may introduce some errors arising from lack of corrections for BLUES estimates. This is a preliminary study, so its aim is to provide preliminary results.
Results and Discussion Graphs
Yield curve is the relation between cost of borrowing and time to maturity of a security for a given issuer or a given class of issuers. Yield curves for Islamic securities and conventional bonds issued by various issuers are plotted and presented in figures 1-4. These plots are divided into four sub-graphs for four types of issuers, namely: sovereign, quasi-sovereign, financial corporations, and corporate issuers.
As Figure 1 suggests, yield of Government Islamic Issues (GII) is higher than that of conventional bonds issued by the same issuer (Malaysian Government Securities, or MGS). The difference between sukuk yield and conventional bond yield tends to be larger for maturities between 2 years and 15 years. The maximum difference between yields of sukuksecurities and conventional bonds issued by government occurs for securities with 3 years maturities and the difference is 6.86 basis points. Figure 1 also depicts the yield curve of the BNM issued sukuk securities as well as conventional bills. These securities are only issued with maturities up to two years. As the graph shows the yield of former is higher than that of conventional yields, for all maturities. Moreover, difference between these yields increases as the maturity of the pair of securities increases. The maximum difference between yield of sukuk securities and conventional bills issued by Bank Negara Malaysia is 5.30 basis points for securities with 2 years maturity. Figure 2 shows the yield curves of securities issued by quasi-government (i.e. government agencies) firms namely, Cagamas Berhad and Khazanah Nasional Berhad. Yield of sukuk securities issued by Cagamas Berhad is higher than the yield of Cagamas conventional bonds. This difference increases as the tenure period of the securities grows beyond 5 years. The maximum difference between yields issued by Cagamas occurs for securities with 20 years maturities at 6.44 basis points. In contrast to Cagamas securities, yield of Khazanah Nasional issued securities shows a very small difference. The maximum difference between yields of securities issued by Khazanah Nasional is for securities with 1-or 2-year maturities with -1.52 basis points. The yield is lower for sukuk. Figure 3 shows the yield curves for securities issued by AAA rated financial institutions. Yield of Islamic securities tend to be very close to yield of conventional bonds for securities with maturities less than 10 years. However, for securities with longer maturity periods, yield of sukukis higher than that for conventional bonds. The maximum difference between yields of securities issued by financial institutions with AAA rating for 20 years maturities is 7.59 basis points. Figure 4 shows the yield curves for securities issued by AAA rated corporate issuers. Yield curve is generated for both guaranteed securities as well as general forms of securities. For corporate issues, yield of sukuk securities shows to be less than the yield of conventional bonds with maturities less than 10 years. However, yield of sukuk securities is more than the yield of conventional bonds for maturities more than 10 years. The maximum difference between yields of Islamic securities and conventional bonds issued by corporate issuers with maturities of 2 years -8.69 basis points. However, the maximum amount of this figure for securities with maturities longer than 10 years is +10.56 basis points for securities with 20 years maturity.
For corporate guaranteed issues, yield appears to be less than yield of conventional bonds for maturities less than 15 years. However, yield of sukuk securities is more than yield of conventional bonds for maturities equal to or more than 15 years. The maximum difference between yields of guaranteed sukuk securities and conventional guaranteed bonds of corporate issuers with maturities less than 15 years is observed for securities with 2 years maturities with -7.07 basis points. However, the maximum amount of this figure for securities with maturities longer than 10 years is +3.76 basis points for securities with 20 years maturity.
Descriptive Statistics
Summary of descriptive statistics for various sukuk securities and conventional bonds are presented in Table 1 . In market level, as the statistics suggest, the mean yield of sukuk securities for all types of issuers and for all forms of maturities is 4.0283 percent. However, it varies between a minimum of 2.8326 (sukuk securities issued by BNM with 3 months maturity) and a maximum of 5.8724 (sukuk securities issued by AAA rated corporate with 20 years maturity). On the other hand, the mean yield ofconventional bonds for all types of issuers and for all forms of maturities is 4.0235 percent. However, it varies between the minimum of 2.8212 (conventional bills issued by BNM with 3 months maturity) and the maximum of 5.7668 (conventional bonds issued by AAA rated corporate with 20 years maturity).
At issuer level, highest mean yields of sukuk securities (for all issue tenures) is for AAA rated financial institutions' issued Islamic securities with 4.439 per cent, while the lowest mean yield is for sukuk issued by Bank Negara Malaysia (agency) with 2.937 per cent. On the other hand, the highest conventional mean yield is for an AAA rated corporate issuers with 4.428 per cent, while the lowest mean yield is for conventional bills and notes issued by Bank Negara Malaysia with 2.911 per cent yield.
At particular issue level, minimum mean of sukuk yield is 1.82 per cent which is for 3-month maturity issued by either BNM or government of Malaysia. However, the maximum average sukuk yield is 6.92 per cent, which is for 20 years maturity issued by AAA rated financial institutions. On the other hand, minimum average conventional yield is 1.82 per cent which is for the 3-month maturity securities issued by either BNM or government of Malaysia (similar to sukuk issues). However, the maximum average conventional yield is 6.73 per cent, which is for 20 years maturity securities issued by AAA rated corporate issuers.
The median yields of Islamic securities of all types of issuers and for all forms of maturities is 4.0692 percent. However, it too varies between minimum of 2.94 (sukuk securities issued by BNM with 3 months maturity) and maximum of 6.05 (sukuk securities issued by AAA rated corporate with 20 years maturity). On the other hand, the median yields of conventional bonds for all types of issuers and for all forms of maturities is 4.0704 percent. However, it varies between the minimum of 2.94 (conventional bills issued by BNM with 3 months maturity) and maximum of 5.86 (conventional bonds issued by AAA rated financial institutions with 20 years maturity).
The mean of standard deviation of yields of Islamic securities for all types of issuers and for all forms of maturities is 0.4699. However, it varies between the minimum of 0.3047 (Islamic securities issued by AAA rated corporate guaranteed with 3 years maturity) and the maximum of 0.6838 (Islamic securities issued by AAA rated financial institutions with 20 years maturity). On the other hand, the mean of standard deviation of yields of conventional bonds for all types of issuers and for all forms of maturities is 0.4644. However, it varies between the minimum of 0.3207 (MGS conventional bonds with 5 years maturity) and the maximum of 0.6599 (conventional bills issued by BNM with 3 months maturity).
Comparison of Yield of Islamic Securities and Conventional Bonds
This section is to offer proof, if any, on the two types being the same or different. Results of the paired sample t-test are summarized in Table 2 , which is divided into two panels: One for test of means and the other for test of medians as further calculations are conducted based on both. We perform test on medians to overcome the criticism that the test on means is likely to have errors due to the distribution of yields being lepto kurtic.
Mean Yields: Out of the 64 tested pairs of mean yields of sukuk and conventional bonds, 46 cases (i.e. 72 per cent of all pairs) showed significant differences in their yields to maturities. In 32 cases, the null hypotheses were rejected at 0.01 significance levels. Thus, one can conclude that the yield to maturity of sukuk securities does differ from conventional bond, where the issuer and the issue tenure are the same. Although, from a general perspective, the yields of sukuk differ from the yields of conventional bonds, this is not exactly the same for all issuers. This variation in the significance of difference between means of yields of sukuk and con-ventional bonds, which suggest that issuer type may have some impact on the yield of sukuk security.
Mean yield of sukuk and that of conventional bond are significantlydifferent for all forms of securities issued by Bank Negara Malaysia.The difference between means is a positive figure, indicating that Islamic securities tend to yield more than conventional bonds issued by Bank Negara Malaysia, ceteris paribus. For securities issued by the Government of Malaysia, the difference is significant for all cases except for 20-year maturity securities. The difference between means is a positive figure, indicating that Islamic securities tend to yield more than conventional bonds issued by government of Malaysia, ceteris paribus.
For securities issued by government agencies such as Cagamas Bhd, the mean yields of sukuk securities and conventional bonds are significantl ydifferent except for securities with 1 or 2 years maturity.The difference between means is a positive figure, indicating that Islamic securities tend to yield more than conventional bonds issued by Cagamas Berhad, ceteris paribus. However, mean of yield of sukuk and conventional bonds is significantly different for only 5 pairs of securities issued by Khazanah Nasional (6 months, 1, 2, 3, and 7 years maturity). The difference between means is a positive number for securities with 10 years maturity or less, while, for securities with 15 years maturity or more, the difference is negative. In other words, yield of Islamic Securities issued by Khazanah Nasional is higher than its conventional bonds only for issues with less than 10 years maturity. For the securities with long term maturities (15 or 20 years) the mean yield is less than the conventional bonds, ceteris paribus. This is an exception to the general observation.
The mean yield of Islamic Securities and conventional bonds issued by AAA rated financial institutions are significantly different for 2 pairs (15-or 20-year maturity). The difference in means is a positive number for securities with 6 months maturity or less, or with 7 years or more. However, for securities with maturity between 6 months and 7 years, the difference is negative. In other words the mean yield of Islamic Securities issued by AAA rated financial institutions is higher than that of conventional bonds for issues with 6 month or less maturity or with 7 years or more maturity. And for the securities with maturities between 6 months to 5 years, the mean yield of Islamic securities is less than the conventional bonds, ceteris paribus, another exception.
For AAA rated corporation issued securities, the mean of yield of Islamic securities and conventional bonds are significantly different for all cases except for 10-year maturity. The difference between means is a negative number for securities with 7 years maturity or less, while, for securities with 10 years maturity or more, the difference is positive. In other words, the mean yield of Islamic securities issued by AAA rated corporate issuers is lower than its conventional bonds for issues with 7 years or less maturity. And for the securities with long term maturities (10 years and more) the mean of yield of Islamic securities is more than the conventional bonds, ceteris paribus. For AAA rated corporate guaranteed securities, the yield of Islamic securities and conventional bonds are significantly different for all cases except for 15-years maturity securities. The difference between the means is a negative number for securities with 10 years maturity or less, while, for securities with 15 years maturity or more, the difference is positive. In other words yield of Islamic Securities issued by AAA rated guaranteed corporate issuers is lower than its conventional bonds for issues with 10 years or less maturity. And for the securities with long term maturities (15 years and more), the mean yield of Islamic Securities is more than the conventional bonds, ceteris paribus.
Median Yields: Similar tests were applied on the median yields of sukuk and conventional bonds. Out of 64 pairs of securities, 48 pairs (i.e. 75%) showed a significant difference between median of the yields of sukuk securities and conventional bonds. Moreover, for 35 pairs, the difference was significant at 0.01 significance level. In other words, the null hypothesis (yields of sukuk and conventional bonds are equal, holding the issuer and tenure the same) is rejected in 48 out of 64 cases.
The median yields of Islamic securities and conventional bonds issued by Government of Malaysia are significantly different for all 10 tested pairs. Difference is positive for issues with maturities ranging from 2 years to 7 years and for issues with 15 years maturity or longer. However, difference between median yields of Islamic securities and conventional bonds issued by government with 1 year maturity or less and issues with 10 years maturity is negative. For securities issued by Bank Negara Malaysia, medians of yields of Islamic securities do not significantly differ from medians of yields of conventional bills.
Median yield of Islamic securities issued by Cagamas Bhd is significantly different from the median of its conventional bonds only for issues with maturities of at least 3 years. The difference between median of Islamic securities and conventional bonds issued by Cagamas Berhad is positive, indicating that Islamic securities, generally, yield higher than their conventional counterparts, ceteris paribus. Median of yields of Islamic securities issued by Khazanah Nasional Berhad is significantly different from their conventional counterparts except for securities with maturity of 15 years or more. In contrast to Cagamas issued securities, difference between median of Islamic securities and conventional bonds issued by Khazanah is negative for issues with maturity of 10 years or less.
Median yield of Islamic securities issued by AAA rated financial institutions is significantly different from median of yields of conventional bonds for maturitiesof 6 months, 1 year, 3 years, 7 years, 10 years, and 20 years. The difference is negative for issues with maturity of at most 10 years, and is positive for issues with maturity of 15 years or more. This indicates that the median yield of Islamic securities is less than their conventional counterparts for maturities of 10 years, or less, ceteris paribus.
Median yields of Islamic securities issued by AAA rated corporate issuers is significantly different from median of yields of conventional bond issued by same class of issuer, for all pairs. Difference between median of Islamic securities and conventional bonds is negative for issues with at most 7 years maturity. However, the difference is positive for issues with at least 10 years maturity. For guaranteed securities issued by AAA rated firms, median of yields differ from the median of yield of conventional bonds except for issues with maturity of 15 and 20 years. The difference between median of yields of Islamic securities and conventional bonds is negative for issues with maturity of at most 10 years. This indicate that the median of yields of Islamic guaranteed securities issued by AAA rated firms is less than the median of yields of conventional bonds issued by same type of issuer, ceteris paribus.
As a summary, these results suggest that the perception that sukuk are Islamic bonds is not statistically supported. In other words, sukuk and conventional bonds are two different types of financial products as priced by the market players, although they have some similar features. Thus, a distinct and separate model for valuation of sukuk is required. This could be due to basic differences in the cash flows and also in the asset-backing principle of sukuk. These are yet investigated, so a study of why threefourth of issues are priced differently is an effort worthy of undertaking as a serious study.
Granger Causality Test between Yields of Islamic Sukuk and Conventional Bond
Previous section showed that the mean yield of Islamic sukuk is statistically different from the mean yield of matched conventional bonds of the same market. Thus, one may conclude that sukuk securities and conventional bonds are two different types of securities. However, since each pair of securities is issued by the same issuer for same period of time, it is expected that the correlation between yield of these securities would be high. This may be a cornerstone for a hypothetical argument that they have causal relations. As a result, one may want to know if changes in one can cause change in the other one. In other words, one may want to test for Granger Causality (Granger, 1969) between yields of sukuk securities and conventional bonds.
In order to test the causal relationship between yields of sukuk and conventional counterparts, two Granger causality tests were conducted on each pair of securities. First, do changes in yield of Islamic sukuk cause changes in yield of conventional bonds? In other words, it is tested that the yield of Islamic sukuk Granger cause yield of conventional bonds. The second test is the converse of the first: change in the yield of conventional bonds cause change in the yield of Islamic sukuk. In other words, it is tested that the yields of conventional bonds Granger cause yields of Islamic sukuk. Results of pair-wise Granger causality test on each pair is presented in Table 3 .
As the Table 3 suggests, out of 64 pairs of securities tested, in only 10 pairs the null hypothesis was rejected at 0.05 significance level. In other words, yields of Islamic securities Granger cause yield of conventional bonds in only 10 out of 64 pairs (or 15 percent). This indicate that one may not generally conclude that yield of Islamic sukuk securities Granger cause the yield of all conventional bonds counterparts. Results show that yield of Islamic sukuk issued by BNM (6 months, 1 year, and 2 years), Khazanah (2 years), AAA rated financial institutions (3 months, 6 months, 10 years, and 15 years), AAA rated guaranteed corporate (2 years), and AAA rated corporate (2 years) Granger cause their conventional bonds counterpart. Results do not show a concrete pattern in terms of issuer or maturity of the security for having a Granger causal effect. However, 8 out of 10 tests observed a Granger causal relations pertaining to securities with maximum 3 years maturities. Moreover, Granger causal relation between Islamic sukuk and conventional bonds is more common among the securities issued by BNM (3 out of 4 pairs) and financial institutions (4 out of 10 pairs). However, it should be highlighted that these mentioned semi-patterns are not conclusive.
The second test conducted is a check for availability of Granger causal relation between conventional bonds and Islamic sukuk. Out of 64 pairs of securities tested, in only 13 pairs the null hypothesis was rejected . This indicates that one may not generally conclude that yield of conventional bonds Granger cause the yield of Islamic sukuk security counterparts. Results show that yield of conventional bonds issued by Khazanah (1 and 2 years), AAA rated financial institutions (3 months, 6 months, and 1 year), AAA rated guaranteed corporate (6 months, 1 year, 2 years, and 20 years), and AAA rated corporate (3 months, 6 months, 1 year, and 2 years) Granger cause their Islamic sukuk counterpart. Results do not show a definite pattern in terms of issuer or maturity of the security for having a Granger causal effect. However, 12 out of 13 observed Granger causal relations pertain to securities with maximum 2 years maturities. Moreover, Granger causal relation between conventional bonds and Islamic sukuk is more common among the securities issued by AAA rated guarantied corporate (4 out of 10 pairs), AAA rated corporate (4 out of 10), and financial institutions (3 out of 10 pairs). However, it should be highlighted that these mentioned semi-patterns are not conclusive.
Finally, as the Table 3 suggests, bi-directional Granger causality (as expressed in Enders, 1995; Hossain, 2005) between yield of Islamic sukuk and conventional bonds is observable in 5 out of 64 pairs (or 7 percent). In other words, in 5 pairs of securities, both null hypotheses are significantly rejected, or, yield of Islamic sukuk Granger cause yield of conventional bonds and the other way around. This may signal that both of these variables are Granger caused by a third variable yet to be explored. Results show that yield of Islamic sukuk and conventional bonds have bi-directional Granger causal relation in securities issued by Khazanah (2 years), AAA rated financial institutions (3 months, and 6 months), AAA rated guaranteed corporate (2 years), and AAA rated corporate (2 years).
Does the Beta Change as Impact of Issuance of Ijarah Sukuk?
In order to investigate the impact of issuance of sukuk security on firm's risk, 16 companies that issued ijarah sukuk were selected. This selection criterion was purposely imposed because issuance of ijarah sukuk requires transferring of (i.e. backing security with) an asset from issuer company's balance sheet to the Special Purpose Vehicle company. Then, two betas for each of these firms were calculated, one for a period of one year before the issuance, and the other for the period of one year after issuance. Then, the null hypothesis was tested on whether the beta before and after issuance of ijarah sukuk are equal. Result of this test is summarized in Table 4. As Table 5 suggests, the impact of issuance of ijarah sukuk on firm's risk (the change in beta) might be either positive or negative. This variation in the direction of changes in beta results in a situation that no unidirectional conclusion can be made on the effect of issuance of ijarah sukuk on issuing firm's risk. Therefore, a further study is suggested for identification and determination of the causes of this variation in direction of changes in beta due to the issuance of ijarah sukuk. Some possible points to investigate are the industry and the size of issuing firm.
In a further attempt, absolute changes in beta were computed. Onlythen, one could conclude that the issuing firm's beta (after issuance) is significantly different from issuing firm's beta (before issuance). We find a t-statistic of 4.16, which is significant at 0.1 significance level with 15 degrees of freedom. In other words, if one does not concern about the direction of change in beta, one may conclude that issuance of ijarah sukuk will changes the firm's beta, either in a positive or negative way. 
Conclusion
Some practitioners as well as some scholars assume that theories and models that have been developed for conventional bonds could be used to value sukuk securities with no modification to accommodate the significant design differences. If so, this paper observes and documents an anomalous behavior to this belief in the market place because we observe significant differences between yields to maturities of sukuk securities and conventional bonds, controlling for the issuer, risk, market practices and issue tenure.The magnitude and the sign of this difference are fairly apart for various issuers or maturities.
Results of pair-wise Granger causality tests do not show a general and definite relation between yield of Islamic sukuk securities and conventional bonds. In other words, changes in yield of Islamic sukuk or conventional bonds do not generally cause a change in the other. It implies that not only yields of Islamic sukuk differ from yields of conventional bonds, but also these yields do not have causal (in terms of Granger causality) effect on with each other. Yield changes in conventional bonds of different classes affect each other, not so with sukuk.
Another finding of this research is the significant effect of the issuance of ijarah sukuk on the risk behavior of the issuing company. It is documented that the risk,in terms of absolute changes in CAPM beta, before and after issuance of the security is significantly different from zero. However, the direction of changes in beta is not the same for all cases, and, the influential factors on the direction of change are yet to be studied. Our main conclusions are: sukuk securities should not be priced the same way as conventional bonds; the market for equity of issuing companies appear to suggest that the risk of the firm changes significantly because of the issue of ijara sukuk certificates. Testing and documenting the reasons for differences in the behavior of what is assumed to be similar securities is a challenge to be addressed in future research. Note: *p<0.10; **p<0.05; ***p<0.01 
